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There is new hope that we can significantly reduce HIV rates. The United Nations AIDS organization, UNAIDS, has challenged all countries to strive for aggressive targets that could significantly bend the curve on HIV infections and deaths: 90% of people living with HIV diagnosed; 90% of people diagnosed on treatment; and 90% of people on treatment virally suppressed. This new optimism is largely driven by strong research findings that early and ongoing HIV treatment improves individual health outcomes and reduces people's viral load, making them less infectious. However, the risk of HIV infection is far from evenly distributed among populations most at risk. Those most at risk will find it hardest to reach these targets as they are caught in a syndemic (synergistic epidemic) of intertwining health and social issues. Our research, and that of others, shows that those who are in a syndemic of co-occurring mental health, addiction and social issues (e.g. homelessness, food insecurity) are significantly more likely to fall out of care, less likely to adhere to treatment and less likely to achieve/maintain an undetectable viral load. Intervention studies have found that a combination approach to HIV prevention and treatment that goes beyond primary care and mental health tools to include social and structural interventions has a protective effect, and can reduce risk and improve adherence. People living with and at risk of HIV need better access to social and mental health services as well as clinical treatment services that will help them achieve and maintain optimal health and well-being. We strongly encourage those in the HIV sector across the country to identify a common vision, with clear goals and targets. With concerted and targeted efforts, a focus on program and implementation science, and a willingness to see and treat HIV as a social as well as a biomedical problem-the fourth decade of HIV in Canada could well be the last.
The opportunity
In this, the fourth decade of HIV, there is renewed hope and energy. The Joint United Nations Programme on HIV/AIDS (UNAIDS), has challenged all countries to strive for aggressive targets that could significantly bend the curve on HIV infections and deaths: 90% of people living with HIV diagnosed; 90% of people diagnosed on treatment; and 90% of people on treatment virally suppressed (1) . Several countries, such as the United States and Australia, individual states and provinces (e.g., British Columbia), and cities (e.g., San Francisco) have launched ambitious treatment-focused strategies to reduce-and even end-new HIV infections.
This optimism is largely driven by strong research findings that early and ongoing HIV treatment improves individual health outcomes and reduces people's viral load, making them less infectious. Recent studies have also demonstrated the ability of pre-exposure prophylaxis (PrEP) to prevent infection in people at high risk of acquiring HIV (2,3).
Effective scale-up of HIV testing and treatment is essential. However, as the Lancet−UNAIDS Commission recently noted: it "… will not be sufficient to control the epidemic" if we do not address the stigma, discrimination, syndemics, and the social and structural drivers of the HIV epidemic (4).
The impact of syndemics
The risk of HIV infection is far from evenly distributed among populations most at risk. It is concentrated among those caught in a syndemic (synergistic epidemic) of intertwining health and social issues. For example, in the Multicenter AIDS Cohort Study (MACS) of 4,295 gay, bisexual and other men who have sex with men (MSM), Mimiaga et al. examined the effect of five psychosocial conditions on HIV incidence: depressive symptoms, heavy alcohol use, stimulant use, polydrug use, and childhood sexual abuse (5) . Compared to those with none of these psychosocial health problems, an increasing number of these conditions was highly associated with HIV incidence, with men who had four or five of the conditions having an 8.7-fold increased risk of acquiring HIV over 48 months. Similar Canadian research takes this deeper by describing how social syndemics of marginalization experiences (harassment, career discrimination, physical violence, forced sex, suicidality) fundamentally contribute to the prevalence of similar psychosocial conditions among MSM (6).
In our Ontario HIV Treatment Network (OHTN) Cohort Study, which follows more than 5,000 people living with HIV in Ontario (about a third of all people currently in care), we are encouraged to see that most people who are part of that in-care cohort who receive care in specialized HIV clinics are nearing the 90−90−90 targets for being on antiretroviral therapy (ART) and for being virally suppressed (7); however, a different and concerning picture emerges when we examine those in care who have multiple psychosocial syndemic risks. Across all populations, those who experience a syndemic of co-occurring mental health and addiction issues are significantly more likely to fall out of care, less likely to adhere to treatment and less likely to achieve/maintain an undetectable viral load (8) . (Note: people with HIV who are not part of this cohort may not be doing as well in terms of the 90−90−90 targets. Ontario is currently analyzing the cascade for the other two thirds of people living with HIV who are in care.) Other provinces are also seeing these complex factors affect health outcomes. The South Alberta HIV Program, for example, has identified high prevalence of domestic and intimate partner violence across all HIV risk groups, including MSM, and has documented its negative effects on engagement in HIV care, mental health and social stability (9,10).
We are also learning about the impact of social determinants on mental health and HIV-related outcomes. According to our housing research in Ontario, funded by the Canadian Institutes of Health Research and the OHTN, people with HIV who are unstably housed are more likely to: have higher viral loads; be non-adherent to HIV treatment; not access medical or social services; have substance use issues; experience higher levels of depression and stress; and have higher mortality rates. In fact, incident depression is 50% higher in people who had difficulty affording housing-related expenses, and 60% higher in those who felt that they did not belong to their neighbourhood. In addition, those who were worried about being forced to move out, were significantly more likely to develop recurrent depression (8, 11) . These results emphasize that social networks and context matter: when they are not safe, supportive and enabling, they can put individuals at risk of further negative health consequences.
Research in the United States and Canada has identified similar impacts related to food insecurity (12−14) . People with HIV who are food insecure are less likely to have undetectable viral loads and have higher morbidity and mortality, and poorer physical and mental health-related quality of life (15) . They miss more primary care appointments and make less use of HIV treatment. However, once they receive effective food and nutrition services, the picture changes dramatically: they are less likely to miss appointments, more likely to be on treatment, score higher in terms of mental health, and are more likely to be virally suppressed.
Using program science to tackle social and structural drivers
The impact of syndemics reinforces the importance of a combination approach to HIV prevention and treatment that goes beyond primary care and mental health tools (16) to include protective social and structural interventions that can reduce risk and improve adherence-such as Housing First programs, access to harm reduction programs, effective interventions to reduce violence, and enabling social environments that help eliminate stigma and discrimination and protect human rights. Program science and implementation science offer new ways of thinking about pragmatic ways to mobilize research results and create effective, scalable and sustainable interventions in the real world (17−21) . Program science is the "systematic application of theoretical and empirical scientific knowledge to improve the design, implementation and evaluation of public health programs" (19) . Implementation science is a "multidisciplinary specialty that seeks generalizable knowledge about the behaviour of stakeholders, organizations, communities and individuals in order to understand the scale of, reasons for, and strategies to close the gap between evidence and routine practice for health in real-world contexts" (17) .
There is no doubt that Canada has the knowledge, tools and resources to provide this type of programmatic, combination approach that can bring the HIV epidemic in this country to its knees. In Ontario, our new HIV strategy emphasizes the importance of working collaboratively across stakeholder groups (community, public health and health sectors) to give people living with and at risk of HIV better access to social and mental health services, as well as clinical treatment services that will help them achieve and maintain optimal health and well-being.
Time for combination system-wide approaches
We strongly encourage those in the HIV sector across the country to come together to learn from one another, and to identify a common vision with clear goals and targets-as well as the structures and interventions that will help achieve a cross-sectoral and combination approach-and then, through a focus on program and implementation science, make it happen.
At the clinical level, this means that, in addition to offering testing and treatment, the primary care/family or emergency room physician will routinely ask patients with or at risk of HIV about their housing, food security, experience of violence, mental health and substance use-and make appropriate referrals. At the program level, this means introducing efficacious social and structural interventions, and assessing their impact in different contexts and populations. At the policy level, this means developing policies-such as indicators for social outcomes-that enable the health care system to take effective combination interventions to scale.
Take home message
Biomedical approaches alone will not be enough to end HIV. We must tackle the social and structural drivers. With concerted and targeted efforts, a focus on program and implementation science, and a willingness to see and treat HIV as a social as well as a biomedical problem-the fourth decade of HIV in Canada could well be the last.
